A total of 22 snails (B. glabrata) were used for the study, including M-line (15 individuals; of these snail B was infected with E. paraensei (6), BS90 (2 individuals), and 13-16-R1 (1 individual). Field-collected adult snails were available as ethanol-fixed samples from Brazil (2 individuals), the Dominican Republic (1 individual) and Venezuela (1 individual). The snails used for comparing hemocytes and offspring, for comparing different tissues (hemocytes, central nervous system, and stomach wall which consists mostly of muscle), for control experiments, and for cDNA were of the M-line laboratory strain. The three M-line snails used for RNA extraction were bred from a single parent after three generations of self-fertilization. Genomic DNA samples of two M-line snails of the same generation of "selfed" snails were used individually to amplify regions of myoglobin and heat shock protein 70 (hsp70) genes. The snails used for comparing three tissues and for extraction of mRNA were infected with E. paraensei.
DNA extraction was performed using a CTAB-based protocol (Sr1) . RNAs were extracted using RNA isolation kits (Stratagene), and treated with DNA-free (Ambion) twice to remove residual DNA. The synthesis of cDNA (ThermoScript TM RT-PCR system, Invitrogen) was conducted using a oligo(dT) 20 primer.
PCR, cloning and sequencing
The IgSF1 region of FREP3 (IgSF1) was amplified with primers F3GSP23a (5'-ATGTCCAACCAAACGTCATATCGCCAGAG-3') and F3GSP16a (5'-ACGTCGAATCTCTTCAATTAAAGCGGTCG-3') ( Fig. 1B ). Since the experiments described here have spanned a considerable period of time, two different proof reading DNA polymerases were used for parts of this study; Advantage ® cDNA polymerase mix (Clontech) and Platinum Amplicons generated from Advantage-and Pfx-PCR were cloned into vector pCR2.1 and pCR-Blunt II-TOPO (Invitrogen), respectively. Throughout this study, including the control experiments, the same PCR profiles and cloning methods associated with two polymerases have been applied. The clones were picked randomly for sequencing and analyses. The extension products resulting from cycle sequencing were analysed on an ABI 377 sequencer (Applied Biosystems). Sequences were edited and aligned using Sequencher (Gene Codes Corporation MI). Genedoc (www.cris.com/~ketchup/genedon.shtml) was used to score pairwise sequence identity.
Control experiments
Detailed information on experiments regarding template switching and PCR misincorporation is presented in SOM text.
Southern hybridization
A FREP3-specific probe sequence (834 nt) spanning IgSF1, 2, and SCR of FREP3 was PCRamplified from FREP3.2 cDNA using primers F3GSP23a and F3GSP35a (5'-GTCTTTCAACTGTAATGGTTAACATGTTAC-3'). Another probe (1261 nt) covering part of IgSF2, ICR, and the conserved FBG region was generated with primers F3GSP4a (5'-CTATGACAACGCAATTAAAGATTCC-3') and F3GSP27 (5'-CAATTCTTAAATCAAAAAGTCCAGCAGAAG-3'). The probes were radiolabelled using random priming (Strip-EZ TM , Ambion), in combination with specific primers indicated in Fig. 1B. Genomic DNA (15 µg) extracted from an M-line snail was digested to completion with different restriction endonucleases (EcoR I, Hind III, Pst I, Hae III), resolved on 0.85% agarose gels and transferred to positively charged nylon membranes. Southern hybridization was performed at high stringency according to the SouthernMax TM system (Ambion).
Data analysis
An obstacle to inference of diversification events is the lack of reliably-known undiversified sequences to act as a source for the observed sequences. Therefore we must infer the source sequences and the diversification events simultaneously. This was done using the Minimum Description Length (MDL) criterion (Sr2) which computes for any putative reconstruction the costs in terms of the information required to encode the reconstruction itself and the observed sequences in terms of that reconstruction. That reconstruction that minimizes this description length is considered more favourably than those that require more information for their specification.
Our reconstructions each consist of a set of source sequences and a set of genetic modification operators that produce the observed sequences from them. One can also specify a sequence by specifying an additional source sequence, and the change-point where the observed sequence switches from the 5' source to the 3' source. This requires log(S-1) bits to specify the second source (where S is the number of sources under consideration) and log(L) to specify a change-point. In addition, use of source-exchange requires an additional 'overhead" of n bits where n is the total number of observed sequences being analysed. This overhead allows us to specify which sequences are to be treated as sourceswitched. Switches back to to the 5' source are not considered.
Fig . 2B shows the nine source sequences inferred by our computational analyses from 314 sequence variants collected in this study. Although our algorith constructs source sequences without regard for whether these are identical to experimentally observed sequences, and is not given information regarding the number of times each of the observed sequences was recovered.
We consistently find that the inferred sequences not only match observed sequences, but indeed are identical to those sequencces that are recovered multiple times. The nine inferred source sequences are all recovered multiple times in individual snails and most are recovered from more than one snail.
The problem of finding the best reconstruction given the cost and the observed sequences cannot be resolved analytically. Therefore, we have written a program (in FORTRAN90) that implements an annealed stochastic search in the space of models. Like all such high-dimensional searches, this method does run the risk of being trapped in local minima of the costs an we cannot be certain that in any given case, we have found the optimal reconstruction. However, we did restart the program from many starting points and observed that most of the resulting reconstructions are consistent with each other.
1 (Footnote) Since there are four distinct nucleotides, it takes log 2 4 = 2 bits of information to specify a given nucleotide. If the nucleotides abundances in the set of sequences are not equal among themselves, then this information cost can be decreased by reorganizing the encoding of nucleotides, giving shorter codes for more abundant nucleotides. This strategy incurs an overhead cost from the need to encode a new coding Table S1 ). The non-random nature of these changes clearly suggests that the observed point mutations are not attributable entirely to PCR-and sequencing-induced change. First, IgSF1 sequences were amplified by PCR from genomic DNA of snail A using the same primers described above. Identical PCR methods were also used to generate and sequence a number of clones derived from two control genes, myoglobin (14) and hsp70 (15) from B.
glabrata. Primers MYG1 (5'-AGGATGTTCGCCAATGTTCCCAACATGC-3') and MYG3 (5'-GATTCAAACCCTCGATCACTCAGTTCAGG-3') were used to amplify a 340 nt region of the myoglobin gene. Primer HSPs2 (5'-CCAAGCTGAGTACAGAGGCGAGAACAAAC-3') and HSPas2 (5'-CTGTTATCAAAGTCTTCACCTCCCAGATGG-3') were used to obtain a 343 nt fragment from hsp70.
The same three genes were also amplified with Pfx from cDNA template (poly-T primed) from three individual M-line snails (x, y, z), bred by selfing from a single parent. cDNAs were sequenced to determine relative diversity at the expression level. IgSF1 and hsp70 cDNA sequences were generated with the same primers as used with the gDNA sequences because no Mutation frequencies were determined by the MDL techniques described above and are provided in Table S3 . We estimated the mutation frequency attributable to IgSF1-specific processes by fitting a binomial model in which the mutation probability is a sum of two terms (Table S4) . Table S4 . Model 1 for mutation probability gDNA cDNA
The term µ accounts for IgSF1 of FREP3-specific mutation, while δ g and δ c are the background frequencies for gDNA and cDNA, respectively. The maximum-likelihood estimates for these parameters are shown in Table S5 . The test of greatest interest is whether µ? differs from 0. We performed a likelihood ratio test and rejected the null hypothesis that µ = 0 with a log-likelihood ratio = 5.57 for a p-value of 6.8 × 10 -4 . This test provides very strong support for the assertion that IgSF1-sequences accumulate mutations due to a process that the control genes do not share.
We were also interested in determining whether or not we have evidence that the process affecting IgSF1 of FREP3 acts in such a way as to lead to higher frequency of modification in the cDNA over the genomic DNA. Although it is true that the frequency of point mutations is greater in the IgSF1 cDNA than in the IgSF1 genomic DNA, it is also true that the mutation frequency is higher in the control cDNA than in the control genomic DNA, so that the null hypothesis is that a single generic cDNA-genomic DNA difference is adequate to account for these observations. A likelihood-ratio test fails to provide enough support to reject this hypothesis, so we do not have compelling evidence that the cDNA sequences are further diversified by a FREP3-IgSF1-specific process (log likelihood ratio = 0.26, P = 0.47). diversity among the sequences of these genes, using the methods described here, indicated that the inferred point mutation frequency of IgSF1 is 4-5 fold elevated relative to those of actin and myoglobin (see Table S6 ). Also, 2 instances of recombinatorial diversification were indicated in the IgSF1 sequences, versus none in the other genes. GenBank accession numbers as follows:
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myoglobin: CK988877, CK989195,CK989202, CK989846.
actin: CK989117, CK989047, CK989322, CK988950, CK989406, CK988799, CK989210, CK989871, CK988761, CK989041, CK989375, CK988957, CK989669, CK989263, CK989573, CK990023, CK989657, CK989261, CK989688, CK990008.
FREP3: CK989187, CK989239, CK988717, CK988943, CK989058, CK989315, CK989358, CK989361, CK989753, CK989841.
Summary of control experiments:
In summary, we analyzed sequence data obtained as a two-factor binomial model, with genomic DNA and cDNA as the levels of one factor and IgSF1 and control sequences as the levels of the other. We found that the IgSF1 sequences had significantly higher mutation frequency than the control sequences ( P = 6.8 × 10 -4 ). The Note that these gene trees do not represent hereditary relationships. Gene trees were generated using MEGA 2.1 (Sr4). 
